Differential regulation of hepatic arterial and portal venous vascular resistance by nitric oxide and carbon monoxide in rats.
Nitric oxide (NO), a gaseous mediator that accounts for the biological activity of endothelium-derived relaxing factor, has been shown to play an important role in the reduction of basal vascular tone in multiple vascular beds, including the hepatic circulation. On the other hand, recent studies have provided first evidence that endogenously generated carbon monoxide (CO) may exert vasodilatory effects in the hepatic portal vein and within sinusoids. Thus, we defined the differential role of NO and CO in the regulation of vascular resistance in the two inflows to the liver in the normal rat in vivo. Male Sprague-Dawley rats were anesthetized with pentobarbital sodium and surgically instrumented in order to study the change in hepatic arterial (Rha) and portal venous vascular resistance (Rpv) in response to intravenous bolus administration of either the NO-synthase inhibitor N(omega)-nitro-L-arginine methyl ester (L-NAME) (1 mg/kg; n = 7 animals) or of tin protoporphyrin-IX (SnPP-IX) (50 micromol/kg), a specific inhibitor of the CO-generating enzyme heme oxygenase (n = 8 animals). While L-NAME caused a substantial increase in Rha, Rpv increased only slightly under these conditions. In sharp contrast, SnPP-IX did not affect Rha, but caused a profound increase in Rpv. In conclusion, Rha and Rpv are differentially regulated by NO and CO in the normal rat liver in vivo, i.e., NO serves as a potent vasodilator in the hepatic arterial circulation, but exerts only a minor vasodilatory effect in the portal venous vascular bed. In contrast, while there is no intrinsic CO-mediated vasodilation in the hepatic artery, CO acts to maintain portal venous vascular tone in a relaxed state.